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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
active catheter and a manufacturing method 
thereof lightening weight to simplify a structure 

of a link. , j c 

SOLUTION: A catheter comprises a liner coil 2, 
link 30 using a molded circuit part (MID) formed 
with an electrode, inner side tube 4 alternately 
arranging these links fit inserted, shape memory 
alloy(SMA) actuator 50 connecting between the 
links 30 using each MID, non-conductive bonding 
part 26 fixing this SMA actuator 50 to the link 
using the MID, lead wire 6 connected electrically 
to the SMA actuator 50 with the electrode on 
the link 30 using the MID, and an outer side tube 
7 covering these wires incorporated. An internal space of the inner side tube 
4 is formed as a working channel of the active catheter. 
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[0026] *%il«rtf«folWR(i, #U7- 

s§) *^b^ffl5aT*a5^@KSPfii, f ftt>^M i 

D (Molded Interconnect Device) ^e>&§ U 

y t vmmz^t § t§ifi<*% y y 1 1 l xtm l fc t o 

^-X»3t*Sf*filSWI«:{iRI-^*fflv^T, 10 
[0 0 2 8] 5tf> 7-ft-3^M'SMA7^fal 

i-'TtftwrSo 0 1 as i ohjm^om i dsmi/i* 

DJ (Molded Interconnect Device) tt^o ) fr&ft 20 

4. 2 5!WfM£4afcM I D^ffl^/c'Jy^3 0 fc m 

2#P.S) , Ctl^^'LlcM^TlKffl-r^rttt^a-"/ 
4fc, *MID*ffll>ftU>'i'3 0ia*Me'r*SMA 
7^faX-^5 0i:, il(DSMA7^f aX-^50 
£M I DfcfflVvte'J y^KHJE-r«IW«ttftiiffl52 6 
t, M I D^fflt>fc'J>-^3 0±<75*1i2 4, 2 5 1 1 
ttSMAJ^fiX-^ 5 Ot'«aWC»ttSft*'J 
-K«6k, Ltl^ioTrtl1-§Mlfi-^7i 30 

[0 0 2 9] $iWOSMA7^faX-ii 5 0 
tt, tWittfJBBS* 5 * 50/im, 2 5 0 ^ mT 

&3 0 ^t-ni'^zii, U y*i:7-ft-n^« 40 

-XKxy FfCjg/SSnTV^o mwr— t 

>1><DEMC&<), 7l't-3-l'/ViSMA7^f-aX- 
£ t ^m^vWt >- a - h £ tlT L S 9 <D%mf% fzib. 

>V) Uy%BMt%C t\c&*)&!&£t\%o ccDJ:9ft 
b>-l#T?tt, l'M577Xf-y ^T'tSIJiL* 

£SW&18?tt*6»%iifSfc"t*fcafc l m mfu^ofSIf 50 
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icLTVSo ft*>\ SK^a-Xh'xy Vicfi-y 

nrz*nmnm<D : 7-(i-~?-{>i'2ten®<po. 6 m 

m , I' I ft li'S S5m mf ilffi § „ 
[0 0 3 0] mW)ti7— r;l/fC^ffl^tl§rt«7 c a-'7" 

'Jnv^A, tf'Jx^UX #U>>U^>, f7a>l 
faBWrZliftfe 0 0. 5 mnu 0 0 . 3 mmO v" U 
HmZfrZfrtb, m§0\. Zmmm&<DyVayd 

[0031] B2HM1 D%m^rzvyt><Dftwmv& 

0 2^r#faf 5t, W, 1 OUffifl^lcfrfrSM I D 

BUST? £ 5 «k -5 (eft o Tfc K> , f4ISTH^f 5 ftHfc ftt 
«?yW*ft£'-<?*§2 4, 2 5«^ntt>§„ C 
OWi2 4f£SMA7^aX-£ 5 O^IftSi:* 
5 tOT'S 0 , C <D%mWM"Q It -M I T l> 5 tf±Mff 

ft<TfeJ;v\ S/tM i D^ffl^/-c';y^3 oewggp 

(C!i, SMAT^f-aX-^ 5 0^BBKt-SXP>y h 3 
2 ft< HfiBmiBS $ 6 (C rtfJlf - a - 7 4 (C U > ^ 3 
O^W^I-S^fSil^S/cfecoiH],^:^ 4 tHtfiRfrffM 
^txTt^o S&JCSMA7^f-aX-^*<H£$tl« 
X07h3 ZK\tm^'A^'M2 7, 2 7 ^fglt^tlTfe 
0, 3-f/H*©SMA7^f-aX-?3 0*Klift, C 
©PIC y - m 6 *tt*5iA.-CHSTt S <t "5 icft -a T 

[0 0 3 2] MI D(itttB«*Mc4a«^'y+ft 

m$htf y y r^^^n'^V.ZTfit to 

0 - ±.127} i£tc J: y » t SHtft =*7C@B*®JiKf 
«ci:m«, «fi#UT-(Ottl44:tTtt, y<'y + 
MOit^14Rt>*^ttOJ;v^tO*^S LV^. ftfc, 
**flfiJB!B©M I D^ffll^c V y 9 3 0 comMBmt P 

lfii(CA u y< •y+^rtf-^Tt^o 
[0 0 3 3] KlSiiSMAZ^^aX-^tciam-rSlHl 
K0T'*5o 0 3 T-fiv S 1 OUfflffJffiO 1 Mfitc 0# 
§ i5]f§^«B§f?ij7fs b/i t ot*. SigfiSSrHi*^ 
t LTHTKL/io 03lC*Jtt5£ffi2 4, 2 5HMID 
-SrlUt^/cy 3 0OVlitt2 4, 2 5 ^BSLfc tOT% 
ftilSffi 2 4 tt±E L /c «t 9 C-ffl^ft < T fc S M A 7 
^^aX-^^fflm-r§*^@U§tLT<ifg-r5o Si 
<DMMM<D£ : ?lCM I DZm^tzVy? 3 0(Dtl2 
4 *ftfflyv> Ft-^Si:, ¥kW5y Kjb'ftV^&C 
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*© I2*§ * "Pit 6 1" C k T* f , Mlf i§ tc a f § J: 9 
icft5 0 ft*, SMA7^A:iX-?£»EPTS(C«:M 

mx&%o 

[0 0 3 4] #(C, M I D%ffl^£&i&#'f-f7l'<9ffl 
Slg^I^I" So @4«M1 D^ffl^ft»Af-f 
;VO«4XS*^IfP.HT*«o 0 4 *#!B-r 5 k , 
4frf04 (a) tC^jVf Jc^tC M I D^ffl^/iUVi'3 

-74tiSSLTl^„ ^IC04 (b) {C^-ti^lC, 
M I DfcfflVfcU >^ 3 OtDXa-y h 3 2[C S M A 7^ 
^aX-£ 5 O*KSby-F«6*W0a#*2 7 
(0 2fC7jrf) (C^iAATH/gbT, SfltttSaHMT 
IH/gtSo ^bT0 4 (c) KjjVf J: 5 £, C*i5*# 
^TttttJg^ffJTM 1 DfcJTJl^fcy >^ 3 OtClM^bT, 

« > BJKjtto^iim fcxsi? * -yffimxiz x * * v«J8i tc 

&Sfr5, KtS 1 0~ 3 0 n mOi/ 0 ftifttifiMffiffl 
f SO#<fcV\, 
[0 0 3 5] &IC04 (d) (C^Tcfc-5IC, {0jK.ff Y A 
G U-^2*HI^TWn9&»i»2 7. ZKDty&lC 
X (0 2£#!$OCk) SSMA7^faX-?50% 

WBf-r^o 04 (d) icm^xtmmmmuz 

LooM^a-7 7£M#Tffi£TiI^I?7t§o ft 

fc\ lffjaK{bS»v^»a»Jtil««i*-r---f;i/lcffillJ-r 
5SMA3^f;l/«4 0g~5 0 JggJtOjagfr e>i& 30 
«Lft&*S©-e, M*lbT«£ft£-tiStg«$iJk LX\m 
«tt*#U fro, ffifi"WiBfl:"r*»«»IT**i&aSfr 

[o o 3 6] n i <ryMMi\m.(Dim%mmt%, 

SMA7^^aX-^(camL»-rSilt(C<fcl;, s 
M A 3 Y ; Wftft b L f J £ £ 9 (C mm b ^ k C 5 

y%>itmm%£m^im<D&kx.im i v\s -?<<>7 

nv-/l/ftk*cott}bAft£U |X$T«&»r J f>jgJS!*ftif 40 
■^>r^77ftk£:t7 9 0 oCDg 1 <D%MWMX&, 

7XT}B<S*nfcWiiSfl:tJt'<T«:.itlCfl:*. £/c0 > 

* 0«i3{*£»!ffl{t taoffingftT* * » "7 -* y f a ^ 

y*;l/%ffi{£bftfr^n§cD'h£^£g®j*A- T)l<Dft 

sifr-c-ss. sfcyy^jgaossaE^*^^*. 7 
-+>yf-+>^7i/<73rt^p a l^iiffiWftRff^c{t^-rt 
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Wet 5 c kif, Kffi^H»OffiKl*r— r/l/OttgcD 
F^Cfe^fSSSffStSCkfrT'tSo b/cfroT, CCD 

f— fvKDfiifr 0 -fr y^m<DW'h^ >-y Mtffcfflgi^ 
^KO^V^SAnSCkfr^figtcftS,, bfcfroTs 

[0 0 3 7] #fC JBZCO^Bfl&fcSWJ'rSo 0 5(± 

2 (ommmmt bx, f- jl-as 
(Dmznmmnmxii, mi D^is^fe'jy^icftxT 

^Zn%m%mz.^^n.-^mm\fl : f~ : fMt, 7 
Yf— 3^1/2 k, «I2 4, 2 SfrffMSft/cft^-f 

fa-'/fr!348fj-7i , jyi'4 ot, cne^ 

/ifcat^TIKfflf SrtW*a-7"4 k, §^jl-7'SI'J 
^4 0S4Igt5SMA7^faI-*50t, C 
OSMAZi'faX-^ 5 0*f-i-7S>J>^KHS 
t*IMflttt»*W2 6i:, ¥-a-7§!J | J>^4 0±.<D 
fIZ4, 2 5kkttCSMA77f-aX-^50tC* 

s tis 'j - k» 6 k , dtib^ScT rtmi- 

SnPJJf-a-77 t%IiT^8. ftfc- rft^^a- 
7±!CffM^tl5ttffi2 4 tiSMA7^f-aX-^(D±t 

ftgoi±a«ffi<D-3a* s ft < t t «ti k p biiiTfe 

[0 0 3 8] ^{C0 5CD^a-7§y^Sl*r- r;I/©ffl 
fi.TJW.'SiilffllJT So 0 6 fi^a-7'¥!fig®)*-r— f/KO 

$§5:xg%7fx-rifi0T'feSo ft-f06 (a) ic^-r cfc 
^a-7§yy>^4 ok7^t- n-r;i/2k^5c 

'itBf ii£ffifiR* T'rtfJjf - a -7 4 T'iilifc'i bTV> < . 

0 6 (b) E^t«l:51C, f-a-7'gJ'J >7 4 OCOSB^ 

/^->±i:sMA7i'fax-^ 5 0k';-KS6k 
SBW*»£fc*Sfc*te#S»TS5S. ^6(C06 (c) 

7(c Bs-r 5 c k tc j: 0 immmzmu 2 6 ^ifMt 

§0 ^bT, 0 6 (d) (C^Tcfe9lC, ^J^fJYAGb 
— f£/Ul^T, SSMAT^faX-^ 5 0 ^ifT 
§o ftfc, 06 (d) KteV^T^SI*tt»«»2 60/X 
H fflKH3T**fo Stfelc >J - KM 6 SIX 0 ffi b^on 
II A a -7Stt€ 5 C k Jc i 0 fiaigrtflKTf *. 
[0 0 3 9] »2O^«HB«H:a±<0J:9lcKWtStlT 

ft s y > j> tfa'/tff a - 7'xx t s of, y^oi 
[0040] m3<nmMftM%m.wt%o mm 
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t^TftffiiJf- a. L T ^ So C CDH 3 (Dfkti&WM 

~$~%y ] J 3> 3 AiiCOrtffllJf - a -7" 4t ( C CDfifPJlf - a 
-74!C? / B V oTBB^L/iSMA7^f L aX-^ 5 0 t 'J 

g60t, C©M60OiC5T'SMA7?faX- 
? 5 0 t U- FS6 fc*?IoTF*9iJ^i-7*fC@S-rS 10 

$mm^mr>6 ztzmz., sarai-cu 

[0 0 4 1] ±!E8*SftEft*r-r;Ve9ffl:iiIgfc. 
»«Sfi6ft*r— f/l/©JBJixe*^-rBI8%fflt^TlH 
UN* So Jfc*\ 0 8 (a) Rtf (b) KjjVr«k5fc, 7 
-T- 3 ;V 2 (C rtffiljf - a - 7" 4 £Mf L , ffiSS (C -> 'J 
n>3Af-a-7'cOX^-^8 1, 8 \>k\m%o ^ 
X. 0 8 (c) (C^I-Jc-MC, 0-Fl!ji6£7-f*-3 
^;l/2©±fc©#TSMA7*?-aX-#5 0£i^S<9 20 
X^— 9-8 1, 8 1 0_bJClSBt-£o % LT, 0 8 

(d) (C^*£-5{C, 'J-KH6f:SMA7^^aX- 
£50 k*f»0#«tt»»SiJ6 &^T0 

8 (c) icTfitmic imM&mmiX'm'Mcimfc 
■&mw>6 2«lt, mi D*ffli»^y>^i:iHia 

8 (f) tCTvTJ^lCY AG1/- fl?#ffl^TSMA7 
i-fii-^ 5 0£Wlfr*5o W±c018 (c) - 
(f) 0Ift!*3Mtt»)jgU MSCZ^- 9-8 
Oft*t07T'7fsL/c£7fC&?>o CCD&V- F$86£ 30 
% 0 * LOOMiJf - i -7*£«#3 C t tcfc 9 ffixH^ 

[0 0 4 2] S3©|fe»}B»{lW±OJ:^KKl«3*lT 

fco, o ytmmi*mmmxBf$.zn%<Dxmibxii 

aX-^Oi<ilif(5 / 73-^M< tSCtm*. 
[0 0 4 3] ^(C^4<DH»«l^^f?>o CaM A 

2*fflV\ Cft;&SMA7^aX-£[Cffi1*5i£ 

?v > F t * § c t Tf E*S»*«E 5Lftio 

t&mmv y^(Dmmtiv—f-^^tnmmx'$>^o 

/Mi, Htft7^t- n-T;l/9 2(crt(i^a-7"4^K 
Jf U Bfl£HHlTU-K*6 tSMAZ^fiX-? 5 

Jg*gi]T'rtffli]^^-7*l<:fiSlltC@^LT^§o Sbicm 50 
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9(C7K-T<J;')lCaim'l4v-r-7— 3-f-;l/9 2i:SMA77 

fai-«ot 5 2 ■eftRStiT^ 

§ 0 C <OSR 4 CD'j^SJgflT SSMATi'fal-^ffl 
»rLTV&V\, £33, 0 9(Ct3^T?MPi|^a-7"a4"lllg 

[0 0 4 4] 01 o iifg 4 ©Hfig^^co^llSOIilKSP t 

Stt5/c46> S1Hl|«DSMA7^^aX-^lCVBrS%^t 
T tSKft L /c < ^VffHco s M A 7 ^f- a x- £ 
IT' 1 5 IS. E<Dt>?frQ:%MLfrVitli& \ L/ctfot 
010 (b) (C/Tsf £7{C, P)fJ|tCKSn/cSMA7^ 
f-ax— ^fciiS-e-f fc, A t B CDX-r-y I, 
T »© S M A 7 * f- a X- £ £ -It 5 C fc tfX Z 

wtzctx&mmz'mircttfxz, *at>s ih 

Ulift/i*} 3*t&9, fro, Y AGU— *fSc<fcSSM 

ft ^3 r- 7^ ;KO® A (C J: 5 v 9— n Y ;I/ 1 S M A 7 ^ 
^ a x- ? t ^SMWtc -> 3 - h $ ftx L % -5 J; 9 ^tf 

1474' 9— 3-r ;l/^ffilc/N0 

Ki<*c t^Tf §0 

[0 0 4 5] ^(CvY^— n^SMAZ^faX- 
^ CD Hi! ic EK L fcfl*«S©fla» * r-r /UICO^T 
IKHfl-rSo 011 (a) ttS5<DHSfifl?ffi0^1gS!0 
ffgft*7-7;l/^^fnil0T$. , 7 011 (b) ttH 

11 (a) CDA-A«E0T&3o 011 (a) SU? 

(b) zpwctzts ■M5<D'MmBm<D^m> f mmij 

$nrcSMA7^7f-aX-^5 0t, rt1if-a-74t 
SMAT^^i-^ 5 0 tcr)F!\ltcra",]^,att^'fT§ 

5 o^mncm-M^mmx^mmmsmi 1 o 6(c<to 

il^^n5ti:t(CM'^§SMA77^aX-^ 5 0 

tmn.mcitmic'fm^rircmn^y^-f— ?-rji>9 2 

SMA77f aX-2 5 0 tiBi'.'Ut-S V - F$6 
fc, Ctxe^HoTrtm-r?»7l-il^a-7"7 t*fiSA, 

9 2liSMA7^faX-^ 5 0 tcii^l" 5«tvHS§© 

mmcft -d Tfc 0 < c cD-^coftiiis^ u - f*8 6 \cmm 

[0 0 4 6] U y 10 0B, 
«;nyrfi» i fa-7*<0X^— ^8 1 
SfiSKWWfSnfcftJiWl 0 1 t£ffU SMA77 
f-aX-^5 0t^)S1f 1 0 1^X^—9-8 KClgSffJ 
T'H^itlT^So ^ijA-r—r;Wi^J^(fifilWrt^t" 
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[0047] mmmmfi-T-T/ivrn'm^ji-- 

ffffilSl&a^ 0 0. 0 9 mm, n^A^ ^1.6 nun, 
g£iti£tfl7. 4mmm :©itfi5'l't-3 
)l> 9 2 ti**cO*,S'(iA' i 00. 1 2mmt'$-3rctO 
£I7K (3 6%ftifg : 6 0%mm :*=1 : 1 : :i) T 
x 7 f- > 7 L T fit ffl f t L T ft SI L fz fc O T « § 0 4- ft, 
SMA7?f-ax-£, M£tt&*ffJ&tftHI«tt&t 10 
SJii F*3#tSSt gfl * r— r^T-ffl t h <D t fflffiV t> © 
T+#X£5o Sf;SMA7^faX-^50Mlt 
•ft-7-i'^-n-r;l/9 2tU-F«6 fc©g$cEBH:, # 

*1t7-r-f-3^;I/9 2*^JttLfc0 1 QlCTTstMffit 

iaian?**o 

*»wr5o hi 2&t>*0i 3ansttSfi6ii*-f-r 

/K0fi4XS*^fXSHT***o &ft\ 0 1 2&tf0 
1 3fcfc^TftieBfc&ta#TA-A««MfrEB* 
*l/fc„ 5WH1 2 (a) fcaVTiSfcrtttf- 20 
©MSfCX^— ^- 8 1, 8 lfc&fe, 012 (b) R 
tf (c) CSVf.kSfcSMAT^aX-:? 5 0<fc9fl 

tfb-ffri<:*S^&JBl* i o l zimn&titnm l o 6 

SMTOJl 0 6XH£lT5 o ^LT0 1 2 (d) IC^TJ: 
•5lc*S147-rf--3^;l/9 2 0 12 (d) 

t^t>*TSl/fcBfffiBI*#8aUT, 1 0 1 

DSWtt7-<^-3-<;b9 2*<RliMcEKS*i, S M A 
Zi-fax-^ 5 0 tW7#-3^/V9 2 £©1151 
K-£0IHWaTOfc*lT^3o 30 
[0 0 4 9] 2 51C0 12(e) Ic^rf <fc •? tC, jgl'tt 
•7^-31' ;l/9 2 £0— iiiitSSMAr^fiX-^ 5 

o ©-*st ***tt«*WT?B£rs 1 1 & u - k 

H 6 *SIStt7 -3 -f ;1/ 9 2 ©fl!!JS&tf& SMA7 
0<Dfti2^CW*SJg*SlJ5 ZXm^t 

*f-ax-* 5 oo£)ffim -tKh^rmy^yYt 
Lxm%n%%&?VL%ix^%> a tK^xmi 3 en 

fc*-f aaoflS3rlc^W«tt«Jll»J 1 0 6T-S 

MA7^faX-? 5 0^VUtt7-r-t-3-r;l/9 2 40 
H£L. JS»HSSI5%^fi)t-r5o 261C0 1 3 (g) lc 
^cfc^iCS-SMAT^^aX-^ 5 OCD-iS, 
friSRtf&Jgff 1 0 1 ©flf«tt*«|*tf Y A G U— «f^f* 
ffit^TWrtSo ^LTtH 1 3 (h) lC;jVf J^tCtflBlT 
Lfc£Jffsf£l 0 1 t SMA7^f-aX-£ 5 0%£%fk 
013 (i) tC^-r<t9(cM-ffliJf-a--77^IS 

[0 0 5 0] ftft, *fflitXigTti01 3 (g) (C/T^L 
SMA7^fal-^5 0OWWt5 
JfSfclftlBLfcftV SMA7^faI-?5 0OH-3t' 50 
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*i>«&. lacfltty^t- 3^;b9 2 

tfERSftT^SW^tt&JIM* 1 0 1 £Wrf 5„ ^© 

o i £2*mw±T9J»rt5<:fcl<:fcStf, sm 

A7^fal-?5 0i:#l#l 0 1 ^OHtcRin^ 
5fca&, C©KilB«fiJfflLT&JB»l 0 \* j SkZM%C 
tffT'ZZo &ft^ a»OSI«tt7^^- 3-f;b920 

1 /■£WT*< SMA7 J'f-aX-j! 5 0©frStffl»it 

[0051] wcwi5<DmMBM<Dn%®,mmw)x-T- 
f->i<Dttmc-3^xmmt% 0 cos 5 <D%imi&<vft 

7^f L ax-£©rtffi£ES£ftfcrt#*SS©8? 1 ©Sc 

ffi^jfi t pffiT$>§o mem 5 ©usims© * *> mm 
connm'i.ifc&ftT-T-frxte, w^ty^a—^^ 

9 2^SMA7i'fiX-^ 5 OOM'JtCEtaStlTV 
5 fc 46, *ltt7^-xW;l/9 23^n«Jf-a-^7* 
HfT^LTft*), SMA7^faX-? 5 OtffflflLfc 
fc*fcttffllf-A-77 IfttfoT, 
^fflllf - a -7" 7 ©JiBTWfttf B*66 <* C #X «o S 

m[mM^~^)\'Xim?i<n&xiic^&<,tez>a sre 

SMA7i?fax-^ 5 0«r#aitv-rf— 3Y/V9 2 
6 -ffiO HISR* IS o T nfflSf" a - 7" 7 t K t T rtil IC 
ERLTl^feii), W^OSMA7^faX-? 5 0 

[0 0 5 2] ^C^ttSffift*? 1 — r;l/OgiJ*-f^* 

m 6 (Dmtrmmt LxmwtZo mi 4ime nmm 

<Js 0 1 5tt0 1 40A-A«f(ffillt*5„ 014^: 

nfc^?#«ttfflSLfc-5-r-f- 3^;b i o 2»cM8fre> 
}ii:©fflp)T( 1 :Ttt^^snrcSMA7^f L ax-^ 5 0 

t, ffffi©- i iMiti:?dC§SSMA7^f-aX-^ 5 0© 
?>mif-a-77 t%(ix.T^§o 0 1 5(C/Tsfj:9 

1 0 2(CSMA7^^aX-^ 5 0 ^tt^jAf -ttTWf^ 
KES-t5«fiRT**5 0 

[o o 5 3] mcmsnmmitMcQmiLXMic^^xm, 
mt&o 01 6<,tm6<vmffiBm<Dm±Lxm%Ktxm 

lf$5„ §lfi!0 (a) - (d) t&MTA-Al 
«*T350%^bfco Jfetll 6 (a) Rtf (b) (C^ 

f =fc9fc ^wttjast/c^^f— n-r;n 0 2©n 

(PJl^ £ ttfft&fuBlC S M A 7 ? ^ a X- £ 5 0 L 
Ttt*&45-(i:?. 0 *KH1 6 (c) RXf (d) Ic^fJ; 
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fcrtlKKCEfirrS, ?LT, 016 (e) JkZf ( f ) tC 
jjVT J: 5 IC 7-+ > 7"?- > * ;U t ft 3 rtffi'J^ a -7" 
4 £}fA t , C ft h *® o TWHIJ^ a-77 *«E*T*;C 

figfSo *fcHi 6 (d) ©fifties &-*StfMi;fc 
^xmhfu F7^-#tMt 3, cvmmfij F7 

[0 0 5 4] C0«fc3££6©^$»r«#W*tt«l 10 

OJWBf - a - ^OfotftfSmWfc #ftf 5 o $ 

6 iC S M A 7 * f" a X- £ £ 1«1 L fc 7 Y 

tc<v\, SftiSlSAWcfi;!), S 5 O^SWBffilc 

[0055] ^oidattfffcSflaftfcf--- 
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